Effects of angiotensin II type 1 receptor antagonist on smooth muscle cell phenotype in intramyocardial arteries from spontaneously hypertensive rats.
To clarify the precise mechanisms involved in the reduced coronary flow reserve in hypertension, we compared the effects of the angiotensin II type 1 (AT1) receptor antagonist FK-739 with those of the angiotensin-converting enzyme (ACE) inhibitor enalapril for 6 weeks on the smooth muscle (SM) cell phenotype in intramyocardial arteries from male Wistar-Kyoto rats (WKY) and spontaneously hypertensive rats (SHR). Compared with WKY, SHR showed a significant increase in left ventricular (LV) hypertrophy and fibrosis, blood pressure (BP), and vascular remodeling of the intramyocardial arteries, and a significant decrease in endothelial NO synthase and the contractile-type myosin heavy chain isoform SM2 of the intramyocardial arteries as well as calponin 1 and GATA-6. In the hearts of SHR, both drugs equivalently and significantly reduced BP, which was still significantly higher than that in the WKY groups, and also reduced LV hypertrophy and fibrosis, whereas endothelial NO synthase was significantly restored. Although both drugs showed little effect on the vascular remodeling of the intramyocardial arteries in the SHR hearts, FK-739, but not enalapril, significantly restored SM2 and GATA-6 in the SHR hearts to the same levels as those of the vehicle WKY group. The effects of the two drugs on these indices were not observed in the three WKY hearts. Thus, the AT1 receptor antagonist may modulate the SM cell phenotype toward the contractile-type more effectively than the ACE inhibitor before the morphological changes occur in the intramyocardial arteries of the SHR hearts.